Abstract: The prevalence of gastroesophageal reflux disease (GERD) symptoms in the general population is lower in Asian than Western countries. Data are lacking for countries in the Middle East. The aim of the study was to determine the prevalence and severity of GERD symptoms among Israeli Jews. A questionnaire including 8 specific questions for GERD symptoms was administered by telephone interview to a representative sample of the population. One thousand two hundred twenty-one of 1839 individuals were successfully contacted and 981 had valid, complete data. The mean age was 45.0 years and 55% were females. Over the previous year 34.8% of the respondents reported suffering any GERD symptom. Of these 11.6% reported retrosternal burning, 11.7% retrosternal pain, 19.0% an acid taste in the mouth, and 17.5% reflux of gastric content. In all, 6.5%, 5.2%, 10.4%, and 7.9%, respectively, suffered these symptoms at least once a week, and 2.0%, 1.8%, 2.4%, and 2.3%, respectively, defined their symptoms as frequent and severe. Male sex (P = 0.01) and a functional lower gastrointestinal (GI) disorder (P<0.0001) contributed significantly to the severity of upper GI refluxlike symptoms. In conclusion, GERD symptoms are common among Israeli Jews. The symptoms are generally of mild-tomoderate severity and are significantly associated with lower functional GI disorders.
T he prevalence of gastroesophageal reflux disease (GERD)-type symptoms in the general population has been studied in many parts of the world, usually in epidemiologic studies based on subjective symptom reporting. The results of epidemiologic studies of GERD around the world have shown a prevalence ranging from 12% to almost 40% depending on the symptom reported and the minimal frequency of symptoms that was chosen for analysis. The prevalence of these symptoms seems to be lower in Asia than in the West. [1] [2] [3] [4] [5] A recent review on this subject concluded that epidemiologic data on GERD symptoms are required from the Middle East and other underreported parts of the world such as Africa, South America, and the Indian subcontinent. 5 No epidemiologic studies have been conducted on the prevalence of GERD symptoms in Israel.
The aim of the present study was to evaluate the prevalence and severity of GERD symptoms among Israeli Jewish adults, to compare the results with those of previously reported studies from other countries in the world and to identify sociodemographic and clinical variables associated with the presence and severity of these symptoms.
The results reported here are from a study limited to Israeli Jews. Non-Jews comprise close to 20% of the total Israeli population. Separate studies were conducted on Israeli Arab and Israeli Bedouin Arab adults, but due to differences in surveying techniques stemming from technical difficulties in reaching the latter 2 population sectors, the studies are not strictly comparable and the current report is limited to the Israeli Jewish community. Thus, results of the other studies will be reported separately.
METHODS

Instrument
For this study we used the reflux diagnostic questionnaire, developed and validated by Shaw et al 6, 7 and used by others. 8 The questionnaire consists of 12 symptom items in 3 domains defined by Shaw et al 6 as: ''regurgitation,'' ''heartburn,'' and ''dyspepsia.'' The first 2 domains are related to GERD and can be used independently of the third to assess reflux-associated symptoms. 6 The ''regurgitation'' symptoms are acid taste in mouth and feeling of reflux of gastric content, whereas the ''heartburn'' symptoms are a sensation of retrosternal burning and a sensation of retrosternal pain. For each item there is a question on severity of the symptom (a 6-option scale from ''did not have'' to ''severe'') and symptom frequency (a 6-option scale from ''did not have'' to ''daily'').
Study participants also answered a questionnaire designed to determine the prevalence of functional gastrointestinal (GI) disorders in the study population. This part of the questionnaire included socio-demographic background, health services utilization (doctor visits, hospitalizations, GI and/or obstetrical-gynecologic surgery, psychotherapy, use of nonconventional medical services over previous 6 mo), and functional GI diagnoses based on the Rome II criteria. The results of this aspect of the study have already been published. 9 The entire questionnaire was translated to Hebrew, back-translated to English and the translation was validated using a method developed and published by the principal investigator. 10, 11 Study Populations and Data Collection ( Fig. 1) The planned population size was 1000 Israeli Jewish adults, 20 years of age and above. After receiving the appropriate security and privacy guarantees from the Ben-Gurion University of the Negev, the Israeli Ministry of the Interior provided us with a database containing a representative sample of the Israeli Jewish adult population. The database included the name, address, date of birth, city of residence, and telephone number of 10,000 individuals who comprised a representative sample of the adult Jewish population in Israel. Using a process of random selection, we prepared a subset of 2000 individuals for initial telephone contact. This number was based on our estimation of a 50% response rate, so we could obtain a study population of 1000.
Jewish Israeli interviewers with previous experience in the conduct of telephone surveys conducted the telephone survey in Hebrew. They received specific training before the study. To improve the chance of a positive response they presented the survey to potential responders as a study conducted by university academicians, funded by the Ministry of Health and supported by the Ministry of the Interior. Responses were entered directly into a computerized database, which was later exported to SPSS for data analyses.
Response Rates (Fig. 1) Approximately 95% of Israeli Jewish households have telephones. We attempted to reach 1839 individuals, 1221 successfully. The other 618 could not be reached for technical reasons, such as disconnected telephones, moving to another residence, not at home despite several tries to reach them, etc. At least 3 attempts at different hours of the day were made to contact each potential participant, including all hours of the day from 8 AM to 10 PM, excluding Friday night and Saturday (the Jewish Sabbath). When 1000 interviews were conducted the survey was terminated. Thus, the overall response rate was 54% (1000/1839). The response rate among the 1221 individuals who were successfully contacted was 81.9%.
Statistical Analyses
Statistical analyses were conducted using the SPSS software on a mainframe computer. Data analysis was conducted in 3 stages 1 : descriptive statistics, 2 univariate analyses using w 2 or t tests as appropriate, and 3 multivariate analyses based on the results of the univariate analyses. No multiple comparisons were conducted. The multivariate analysis (logistic regression) was conducted to assess the relative contribution of variables that were significantly associated with GERD on univariate analysis. Statistical significance was determined at P<0.05 throughout. Means are reported as ± standard deviation.
RESULTS
The final study population of individuals with valid questionnaires was 981. The mean age was 45.0 ± 14.4 and the mean level of education was 13.1 ± 3.5 years. Fifty-five percent of the respondents were female. The percentage of females in the entire Israeli population above the age of 20 years in 2000 was 51.1%. As expected from previous experience with population surveys women were easier to reach, even though repeated attempts were made to reach male respondents as well. The percentage of males among those who were not successfully contacted was 52.5% and the percentage of males among those who refused to answer the survey was 51.6%.
The percentage of individuals who reported any GERD symptom at any frequency was 34.8% over the last year. The symptom-specific prevalence was 11.7% for retrosternal pain, 11.6% for a retrosternal burning sensation, 17.5% for reflux of gastric content and 19.0% for an acid taste in the mouth. Figures 2, 3 show histograms of the frequency and severity of each symptom among people reporting them. In all, 6.5%, 5.2%, 10.4%, and 7.9%, respectively, suffered these symptoms at least once a week, and 2.0%, 1.8%, 2.4%, and 2.3%, respectively, defined their symptoms as frequent and severe. The most common symptom pattern 
was less than or at least once a week with a mildto-moderate severity. This pattern was consistent for each of the 4 specific symptoms investigated, although acid taste in the mouth and reflux of gastric content were more common and of greater severity than retrosternal burning and pain. Tables 1, 2 show the frequency and severity, respectively, for any of the 4 symptoms. As was seen for each of the symptoms separately, the score for any symptom also demonstrated that most patients with symptoms had them up to once a week and of mildto-moderate severity. Table 3 shows the correlation between frequency and severity of symptoms. The very high correlation coefficients indicate that individuals with more severe symptoms also have them more frequently. Tables 4, 5 show the best logistic regression models for factors associated with the severity and frequency of symptoms, respectively. Male sex and particularly a concomitant lower functional GI disorder were significantly associated with the severity of symptoms and these 2 variables with the addition of religiosity (more religious) and income level (higher income) were significantly associated with the frequency of symptoms. To determine religiosity the participants were asked to define themselves as ''secular,'' ''traditional,'' ''orthodox,'' or ''ultraorthodox.'' These categories are easily recognized by Israeli Jews who have no problem identifying with one of them. To determine income level we defined the mean after tax income of families in Israel and asked whether the participant's after tax family income was ''below average,'' ''about average,'' or ''above average.''
DISCUSSION
The results of the present study demonstrate that GERD symptoms are common in Israel and close to 35% of the adult Jewish population related having suffered from at least one of these symptoms over the past year. Inasmuch as a representative sample of the overall adult Jewish population of Israel was surveyed and the response rate was good, we believe that it is reasonable to assume that the results are close to the true situation in Israel. However, because we did not elicit information about consumption of antireflux medication, the actual prevalence may be even higher as some individuals who normally suffer from these symptoms may have been asymptomatic during the study period thanks to medication that they take.
The results are similar in magnitude to those reported over recent years from Belgium, 12 Finland, 13 and the United States. 14 A recent study from Belgium reported that 12% of the population had symptoms weekly and 28% yearly. 12 Studies from Finland and the United States reported a prevalence of close to 20% for weekly symptoms. 13, 14 A study of a select population of Italian workers showed a 37% symptom rate over the previous 6 months. 15 Studies of Asian populations have usually reported lower rates of GERD symptoms than in Western countries, 1-5 although a review from Japan reported that GERD in Asia in either increasing or being more frequently recognized. 16 A recent article from Argentina reported a GERD symptom rate of 23%. 17 Despite the variation in methods and results, it is clear that GERD symptoms are common in most populations studied and represent a substantial burden on the healthcare system, as reflected in expenditures on medications, doctor visits, procedures etc. 12, 18 Many individuals with GERD symptoms do not seek professional healthcare, 13 but do use antacid and other overthe-counter medications to a large degree. 19 A special report on the burden of digestive diseases in the United States ranked GERD as the most costly disease in 2000 with total costs of $10 billion, including drugs that were responsible for 63% of the direct costs for this disease. 20 The strong correlation between frequency and severity of symptoms is not surprising, but does lend credence to the results. Acid taste in the mouth and a feeling of reflux of gastric content, which were more frequently reported than a burning or a pain sensation in the retrosternal area, were also rated as more severe.
The finding that GERD symptoms are more common and severe among men has been reported before. 21 However, these results are not consistent and some studies have reported the opposite result.
12 A population-based study from South China reported equivalent rates between males and females. 2 The variable that was most strongly associated with prevalence and frequency of GERD symptoms and their severity is the concomitant presence of a lower functional GI disorder. As mentioned in the Methods section above, the questionnaire used incorporated the items required to identify specific lower functional GI disorders in accordance with the Rome II criteria. Thus, all individuals included in this aspect of the analyses did meet diagnostic criteria for lower functional GI disorders such as irritable bowel syndrome, functional constipation, functional diarrhea, functional bloating, etc. The relative risk for this variable was much higher than any other variable in the logistic models, pointing to its strong contribution. Because this study deals with purely subjective symptom reporting and there is no way to identify individuals with objective evidence of GERD (esophagitis and/or 24-h pH monitoring that is pathologic for gastroesophageal reflux), we do not know what percentage of patients with GERD symptoms actually have pathologic reflux. However, this association with lower GI functional disorders indicates a strong possibility that individuals who complain of these symptoms may have a more generalized functional disorder that involves the lower and upper GI tract, whether these other symptoms are another manifestation of GERD itself or a reflection of another, concomitant functional GI disorder. This type of overlap syndrome is well recognized and has been documented previously. [22] [23] [24] [25] As mentioned above, a limitation of this study is the absence of information on underlying medical problems and consumption of medication. Regular use, for example, of antireflux medications would potentially affect the reporting of GERD-relating symptoms, their frequency and severity. If this were the case, the results of the study would actually underestimate the prevalence of GERD symptoms in the population studied. We also did not collect information on upper GI surgery, but the percentage of individuals in a general population survey who might have undergone such surgery would be expected to be low and the direction of the effect not entirely clear. We have no clear explanation for the association between the frequency of GERD symptoms and higher income, or for the association in which religious individuals have a greater prevalence and frequency of symptoms. These findings can be considered hypothesisgenerating findings worthy of further study, but cannot be explained on the basis of the current study.
In conclusion, this is the first report of the prevalence, frequency and severity of GERD symptoms among Israeli Jewish adults. The representative sample surveyed lends credence to the results of the study that indicate that these symptoms are common in the population and generally of mild-to-moderate severity. There is an association between the frequency and severity of the symptoms and both male sex and the concomitant diagnosis of a lower functional GI disorder.
